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Lyaosomas  in  Normal  and  Tolerant  Animals  Subjactad  to  Shoek./wosk  - 
was  eontinuad  to  tsst  tha  hypothasis  that  tha  ralaasa  by  calls^  of  tha 
hydrolasaa  cORtainad  in  cytoplasmic  lysosoma  granules  into  tha 
circulation  miy  axacarbata  tiasua  injury  and  contribute  to  tha 
irravarsibla  trend  during  shock.  Adaptation  or  tolaranca  is  asso. 
ciatad  with  a  greater  stability  of  lysosoma  particles  avan  under 
in  vitro,  conditions.  Mitochondrial  systems  ware  not  similarly 
'Si^.ilTabiiisaa'.  Agents  which  pradisposa  to  shock  (Thorotrast)  or  which 
nullify  tolaranca  appear  to  do  so  by  a  direct  action  of  this  colloid 
on  the  lysosomal  mambranas  of  Kupffer  calls  and  other  macrophagas. 

Tha  local  raleAsa  of  lysosomal  ansymas  appears  also  to  contribute 
to  tha  genesis  of  local  tissue  injury,  since  depletion  procedures 
(excess  vitamin  A)  Inhibit  local  Inflammatory  raactions  as  wall  as 
tha  local'  h*siorrhagic  necrosis  induced  by  combinations  of  bacterial 
endotoxins  and  epinephrine.  X-ikif  ^  e  fif  1 U 


2.  .Yrsnsnttwe  Pactors  DsigiBsting  in  Plaiftk.'  A  new  polypapt^e^ 
fd*** g****'*^  unknown) 

purified  and  coneanfrated  from  tha  blood  plasma  and  serum  of 
rabbits  and  man.vrThe  substance  is  assayed  by  a  modification  ^ 
of  tha  isolated  a^tic  sCrli^  MVlItudi^In  high  concentrations 

is  as  affactiva  ^  contracting  agent  as  norepinephrine.  In  low  ^  ^ _ 

concentrations  (even  below  gheesheid  kewels  far  meeele  semtiaetiunyT 
the  material  strongly  potentiates  the  action  of  consttictors  such 
as  norepinephrine. fcgypx  has  been  found  not  to  be  any  of  the  known 
synthetic  polypeptioM  «rd  is  not  identical  with  any  of  the,  otl^er 
preparations  of  tissM  or  blood  which  have  constrictor  f^iusktAes. 
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^  ::£.  The  current  report  deals  with  txro  separate  aspects  of  our  program:  (I)  Alter- 

LXw 

K 

^^^ns  In  the  lysosomal  enzymes  during  shock  coincident  with  modifying  procedures 
21'  - 

in  the  form  of  "tolerance"  or  "blockade"  (in  collaboration  with  Dr.  A.  Janoff); 

O 

■  ■'X^  biochemical  and  pharmacologic  studies  of  polypeptides  In  blood  acting  , 

to  Increase  smooth  muscle  tone  (in  collaboration  x^lth  Dr.  M.  Vlurzel). 

I.  LYSOSOMES  IN  SHOCK  MAY  1  5  1963 


As  Indicated  previously  (see  1962  report)*  liver  lysosomes  ari^isfc\j^^e^^  ^  ^ 
following  hemorrhage  and  trauma  and  their  contained  hydrolases  released  into  the 
circulation  (1).  The  presence  of  large  amounts  of  free*  highly  active  hydrolases 
may  exacerbate  tissue  Injury  and  contribute  to  the  development  of  Irreversibility 
during  shock.  Further  work  on  animals  adapted  to  stress  Indicated  that  tolerance 
Is  associated  with  an  Increased  stability  of  hepatic  lysosomal  particles. 

As  a  further  extension  of  these  studies  on  the  mechanism  of  tolerance*  obser- 


J 


vatlons  were  made  under  comparable  circumstances  on  the  membrane  stability  of 
another  group  of  particles  In  the  liver  cells*  the  mitochondria.  It  V7as  found 
that  tolerance  Induced  by  repeated  Injections  of  g.  coll  endotoxin*  as  \/-cll  as 
the  enhanced  resistance  engendered  by  cortisone*  were  not  associated  vlth  any 
stabilizing  action  on  mitochondrial  systems.  The  stabilization  of  lysosomal  particles 
is  therefore  specific  and  not  a  generalized  adaptive  phenomenon. 

The  com'erse  phenomenon*  that  of  Increased  susceptibility*  was  shown*  in  the 


case  of  the  nullifying  effect  of  Thorotrast  on  the  endotoxin  tolerant  state*  to 
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bc  due  to  a  direct  action  of  this  a^ent  on  lysosomes.  Thus,  Tliorotrast  appears 
to  act  directly  on  the  integrity  of  lysosomal  membranes  of  Kupffer  cells  and 
other  macrophages  to  counteract  the  stabilizing  Influence  of  the  adaptive  procedure 
per  se  (2). 

Evidence  is  also  available  that  local  release  of  lysosomal  enzyme  is  Involved 
in  the  tissue  damaging  action  of  bacterial  endotoxins--partlcularly  those  lesions 
elicited  by  combinations  of  epinephrine  and  endotoxin.  Procedures  designed  to 
deplete  tissues  of  lysosomes  (vitamin  A  pretreatment)  inhibit  the  local  hemor¬ 
rhagic  reaction  normally  produced  In  the  skin  of  rabbits  by  combinations  of  bac¬ 
terial  endotoxin  and  epinephrine. 
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II.  VASOACTIVE  POLYPEPTIDES  -  SVPx 

During  the  past  year  V7e  directed  our  efforts  mainly  on  three  aspects  of  the 
problem:  (1)  to  substantiate  the  existence  of  SVPx  as  a  distinct  entity  by  dif¬ 
ferentiating  It  from  other  veil-documented  active  substances;  (2)  to  prepare  and 
stockpile  an  amount  of  SVPx  which  would  permit  elucidation  of  its  structure,  and 
a  systematic  study  of  its  pharmacological  properties;  (3)  to  Initiate  preliminary 
experiments  towards  elucidating  the  physiological  role  of  SVPx  and  Helmer's  protein. 

1.  SVPx  as  a  discrete  entity.  Biological  tests  convincingly  demonstrate 
that  SVPx  differs  from  noradrenaline,  histamine,  and  serotonin.  The  active  factor 
Is  dlalyzable  and  Is  Inactivated  by  proteolytic  enzymes.  A  logical  step  then  was 
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to  compare  SVP::  with  knovnt  biologically  active  polypeptides.  These  studies  indi¬ 
cated  that  the  vasoactive  substance  In  plasma  and  serum  is  not  to  be  accounted 
for  by  synthetic  bradyklnln,  vasopressin,  and  oxytocin.  SVF:c  differs  also  from 
synthetic  angiotensin  and  eledolsln:  although  these  tv7o  substances  contract  tiu! 
aortic  strip,  they  do  so  only  partially  and  never  to  its  maximal  c::tcnt.  Thus, 
despite  the  fact  that  angiotensin  In  nonagran  amounts  contracts  the  aortic  strip, 
NOR  and  SVPx  are  more  effective  stimulants  of  vascular  smooth  muscle.  Keele,  et 
al. ,  have  described  a  pain-producing  substance  (PPS)  in  human  plasma  which  has  not 
been  prepared  In  pure  form.  The  serum  vasoactive  substance  under  Investigation 
differs  from  PPS,  In  that  it  is  not  Inactivated  by  human  plasma.  Helmer  has 
reported  on  a  plasma  protein  which  acts  as  a  potentiating  principle  and  is  found 
in  dialyzed  human  plasma.  This  plasma  factor  strikingly  Increases  the  responses 
of  Che  aortic  strip  Co  NOR.  Some  attention  \;as  given  to  the  possibility  chat  the 
plasma  proteins  might  contain  adsorbed  SVPx,  v;hich  could  In  effect  act  as  Helmer' s 
non-diffuslble  substance.  This  point  has  special  significance  Inasmuch  as  Helmer 
subsequently  found  this  non-dlffusible  substance  to  contract  the  aortic  strip 
directly,  particularly  in  blood  from  hypersens’tivc  individuals.  Ue  were  able 
to  demonstrate  without  question  that  SVPx  Is  not  identical  v7ith  Helmer* s  sub¬ 
stance  (5).  (For  full  details  on  this  v7ork  sec  ctached  manuscript.  ) 

2.  Efforts  to  prepare  purified  SVPx.  SVPx  is  prepared  in  t\70  stages. 

1.  Dialysis  of  Che  rabbit  serum  or  plasma  against  aline  separates  about  half  of 
Che  total  SVPx  content  from  Che  protein  fraction.  7.1.  The  protein-free  dlalyzate 
is  purified  by  lyophlllzlng  the  dlalyzate,  and  then  eluted  \.'lth  boiling  absolute 
alcohol.  This  step  provides  a  NaCl-free  active  substance  \;hlch  is  subsequently 
further  purified  by  paper -chromatography.  Location  of  the  activity  on  the  paper 
is  achieved  by  (1)  nlnhydrln  color  reaction}  (2)  by  cutting  out  selected  paper 
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strips  end  testing  them  biologically;  (3)  by  UV  lamp  fluorescence.  The  paper 
chromatography  step  is  then  repeated  tx;o  additional  times.  Further  efforts  to 
prepare  purified  and  concentrated  SVPx  are  handicapped  by  losses  of  activity  of 
the  concentrated  samples  of  SVPx,  in  spite  of  its  remarkable  stability  to  boiling, 
boiling  in  dilute  acid,  and  standing. 

3*  Physiological  role  of  SVPx  and  Helmer*s  protein.  Only  preliminary  er.per- 
iments  have  been  made  in  this  direction.  It  is  clear  from  the  above  presentation 
that  plasma,  both  of  rabbits  and  humans,  contains  tv70  vasoactive  substances 
(SVP:t  and  Helmer's  substance)  which  have  not  been  studied  systematically  before. 

He  have  found  it  possible  to  quantitate  the  amount  of  Helmer's  substance  in 
plasma  on  the  basis  of  the  in  vitro  potentiating  action  of  the  dialyzed  plasma. 
Most  probably  both  substances  interfere  with  the  biological  assay  of  histamine 
and  other  substances  in  plasma  and  serum.  In  preliminary  e::periments  x^e 
attempted  (1)  to  determi»  normal  values  for  both  substances  in  human  and  rabbit 
plasma;  (2)  to  assay  for  SVP;:  and  Helmer's  substance  in  hypertensive  humans,  and 
(3)  to  study  the  smooth  muscle  activity  of  lyophilized  plasma  fractions 
(Cohn  procedure)  in  order  to  ascertain  whether  any  of  the  isolated  fractions  could 
account  for  the  overall  effect  of  whole  plasma.  The  results  of  these  preliminary 
experiments  v;ill  be  reported  upon  completion. 
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